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Abstract
The outcomes of varicocele repair in non-obstructive azoospermic men remain
the subject of controversy. Until now, small studies with small number of patients
performed make it difficult to assess the efficacy of varicocele surgery in men with
non-obstructive azoospermia. This review is performed to evaluate quality of the
sperm among non-obstructive azoospermic men after varicocele repair.
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1. Introduction

Varicocele is one of the most frequent disorders detected in infertile men, resulting in
approximately 35-40% with primary infertility and 80% with secondary infertility [1].
Varicocele often results in sperm production disorders marked by the abnormal quality
of semen, ranging from oligospermia to azoospermia [2]. Non-obstructive azoosper-
mia was reported at 4.3 to 13.3% in infertile men with clinical varicocele [3].
Nowadays, even though pregnancy can be achieved through a single sperm using

intracytoplasmic sperm injection (ICSI), the success rate of ICSI using the motile sperm
in ejaculate is higher than that of sperm using testicular sperm extraction (TESE) [2].
Thus, a specific therapy based on the etiopathology has been voted to be the best form
of therapy, including varicocele surgery. In addition, varicocele repair is more cost-
effective than ICSI [4]. The major benefit of varicocele surgery in azoospermic men
with failure of spermatogenesis is the production of motile sperm in the ejaculate.
Induction of spermatogenesis in men with azoospermia following varicocele surgery
has a significant impact on alternative therapies of couple fertility, enabling the couple
to achieve spontaneous pregnancy or even test tube babies and obviate the need for
sperm retrieval techniques [4,5].
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However, varicocele surgery in men with azoospermia remains a controversial mat-
ter and the benefit of this surgery still need to be clarified [1,6]. It has been reported
in a number of articles that the success rate of varicocele surgery in elderly patients
with NOA with improvement of semen parameter varies between 0 to 57% [3].
Since the report of varicocele surgery to improve sperm parameters in men with

azoospermia was seen in few studies with small number of patients, this review was
performed to improve the quality of evidence regarding benefit of varicocele surgery
in men with NOA.

2. Experimental Details

2.1. Search Methods for Study Identification

The electronic database from PUBMED, EMBASE and the Cochrane library was investi-
gated for studies published to date, using the combination of key words: varicocelec-
tomy, varicocele repair and azoospermia. The most recent electronic database search
was performed in July 2015. The searches were conducted by two researchers (PB
and DEP). Additional studies identified through individual searches during the past
ten years were based on textbook references and all primary articles, including the
abstract of the proceeding book.

2.2. Study Selection Criteria

The studies selected in the analysis were those studies that examined sperm analysis
following varicocele repair in non-obstructive azoospermic men. Studies with prospec-
tive or retrospective design published in English were also included. We excluded
patients with obstructive azoospermia, severe oligozoospermia and cyrptozoospermia
for quantitative analysis.

2.3. Data Collection and Analysis

All studies were screened based on the titles and abstracts derived from electronic
database searches, and complete manuscripts of all citations that corresponded to
the inclusion criteria. The selected studies were assessed for eligibility for system-
atic review and meta-analysis using modified Newcastle-Ottawa Quality Assessment
Scale for Observational Studies (Wells, 2000; Table 1). Three categories were assessed
including selection of cohorts, comparability of cohorts, outcome and follow-up. We
used qualitative assessment of selection cohorts and outcome categories for each
study. Three reviewers (PB, DEP, and ISW) completed the quality assessment and any
disagreements regarding inclusion criteria were resolved by discussion and consensus.
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Schlegel Kim Matthews Pasqualotto Kadioglu Cakan Esteves Lee Ishikawa Meguid Kirac Aboutaleb

Selection

Representati-
veness of
exposed
cohort

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Ascertainment
of exposure

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Outcome of
interest was
not present at
start of study

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Outcome

Assessment of
outcome

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Follow up long
enough for
outcomes to
occur

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Adequacy of
follow up of
cohort

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

T˔˕˟˘ 1: The Modified Newcastle – Ottawa Quality Assessment Scales for Observational Studies. The
qualitative measurement (yes or no) is used to assess quality of evidence on selected studies.

2.4. Statistical Analysis

Statistical analysis using SPSS software included 2-tailed Monte Carlo Fisher’s exact
test to analyze variables with p < 0.05 considered statistically significant.

3. Results and Discussion

Three hundred and sixty citations were identified by means of electronic database and
manual searches. Among those studies, 146 studies were excluded due to irrelevance
to the objective of this review or failure to comply with the inclusion criteria. One
hundred and ninety-seven studies were eliminated due to duplication and 3 studies
because the author was unable to assess fully the complete manuscripts. One study
was excluded due to duplication of data in a later paper [7,8]. Another study was
excluded because final analysis of outcome detected a subject diagnosed with cryp-
tozoospermia [2]. Altogether 12 studies were included in the review. Study searches
and selection flowchart (PRISMA) are presented in Figure 1.
Twelve studies involving 261 men were included in the qualitative review

[1,3,5,6,8–15]. Among those studies, 6 studies were retrospective studies, 5 studies
were prospective studies and one study was undefined. Nine studies only involved
males with non-obstructive azoospermia and varicocele. Two studies also involved
males with oligoasthenozoospermia and varicocele [1,13]. One study involved males
with cryptozoospermia or virtual azoospermia [10]. These three studies did not include
a final analysis of outcome with subjects diagnosed with oligoasthenozoospermia and
cryptozoospermia [1,10,13].
All studies were published between 1998 and 2014. The spectrum of studies varied

from 6males to 31 males [3,13]. The majority of males had undergone varicocele repair
and testicular biopsy/TESE at the time of varicocele repair, however, 20 males only had
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Figure 1: Flowchart of study searches and selection flowchart (PRISMA).

References Year Follow up
(months)

Study design Intervention No. Pts Bilateral
repair (%)

No postop
sperm
improvement

Mean postop
sperm
density

Success rate
(%)

Schlegel PN
et al.

2004 14.7 Retrospective Subinguinal 31 94 7 Unclear 22

Kim ED et al. 1999 15 Undefined Inguinal 28 71 12 1.2 x 106 43

Matthews GJ
et al.

1998 10.3 Prospective Subinguinal 22 77 12 2.2 x 106 55

Pasqualotto
FF et al.

2006 Undefined Prospective Subinguinal 27 56 9 1.6 x 106 33

Kadioglu A et
al.

2001 13.4 Retrospective Inguinal 24 71 5 0.04 x 106 21

Cakan M et
al.

2004 Undefined Retrospective Inguinal 13 15 3 0.7 x 106 23

Esteves SC et
al.

2005 18.9 Retrospective Subinguinal 17 65 8 0.8 x 106 47

Lee et al. 2007 7.4 Retrospective Inguinal 19 21 7 0.36 x 106 36

Ishikawa T et
al.

2007 Undefined Retrospective Subinguinal 6 17 2 0.2 x 106 33

Abdel-
meguid
TA

2012 19.3 Prospective Subinguinal 31 61 10 2.3 x 106 32

Kirac M et al. 2012 11.4 Prospective Subinguinal 23 65 7 1.3 x 106 30

Aboutaleb
HA et al.

2014 17.3 Prospective Subinguinal 20 100 6 2 x 106 30

T˔˕˟˘ 2: Characteristics of selected studies of varicocele repair in men with NOA.

varicocele repair [14]. All the studies determined the quality of sperm count following
varicocele repair as an outcome measure. The quality of studies was assessed using
the Newcastle-Ottawa Quality Assessment Scale. The characteristics of studies are
presented in Table 2.
The sperm count proved successful following varicocele repair in 88 men (33.7%).

There was variability in the reported sperm count improvement following varicocele
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References Timing of biopsy
relative to varico-
cele repair

Testicular biopsy Testicular
histopathology

No. varicocele
repair

No postop sperm
improvement

Success rate
(%)

P value

Pasqualotto FF et al. Time of repair Bilateral SCO MA HS 10 8 9 4 3 2 40 38 22 0.852

Abdel-meguid TA Time of repair Undefined SCO MA HS 10 2 13 0 0 7 0 0 54 0.008

Aboutaleb HA et al. Time of repair Bilateral SCO MA HS 10 3 7 0 0 6 0 0 86 0.000

Total SCO MA HS 30 13 29 4 3 15 13 23 52 0.000

T˔˕˟˘ 3: Summary of prospective studies about outcome of varicocele repair in men with NOA based on
testicular histopathology. SCO = sertoli-cell only, MA = maturation arrest, HS = hypospermatogenesis.

References Timing of biopsy
relative to varico-
cele repair

Testicular biopsy Testicular
histopathology

No. varicocele
repair

No postop sperm
improvement

Success rate
(%)

P value

Kadioglu A et al. Time of repair Unilateral SCO MA HS 5 6 3 0 0 1 0 0 33 0.214

CakanM and Altug Time of repair Bilateral SCO MA HS 5 1 5 0 0 2 0 0 40 0.543

Esteves SC et al. Time of repair Bilateral SCO MA HS 6 5 6 0 3 5 0 60 83 0.012

Lee et al. Time of repair Unilateral SCO MA HS 10 6 3 1 4 2 10 67 67 0.031

Total SCO MA HS 26 18 17 1 7 10 4 39 59 0.000

T˔˕˟˘ 4: Summary of retrospective studies about outcome of varicocele repair in men with NOA based on
testicular histopathology. SCO = sertoli-cell only, MA = maturation arrest, HS = hypospermatogenesis.

repair. The postoperative mean sperm count in 7 studies ranged from 0.04 ± 0.03
x106/ml to 2.3 ± 1.7 x 106/ml [1,3,9,10,13–15]. In 4 studies, a mean sperm recovery was
reported based on testicular histology [5,8,11,12]. Postoperatively, the mean sperm
count of hypospermatogenesis pattern ranged from 0.5 ± 0.62 x106/ml to 1.2 x106/ml,
early maturation arrest from 0.17 ± 0.27 x106/ml to 1.6 ± 3.1 x 106/ml, and SCO pattern
from 0 to 1.6 ± 2.59 x106/ml. The mean sperm count for non-obstructive azoospermia
was found to be unclear in one study [6].
The meta-analysis included eight studies that compared the quality of sperm count

following varicocele surgery based on testicular histology [3,5,8–12,15]. These studies
comprised of 179 men. Two studies did not perform testicular biopsy [1,14]. One study
evaluated association between testicular biopsy and sperm retrieval rate on TESE [6].
One study failed to report the total results of testicular biopsy [13].
Meta-analysis showed significant difference in sperm improvement between SCO,

early maturation arrest, and hypospermatogenesis pattern (p = 0.000, 95%CI = 0.000;
0.063). The SCO and early maturation arrest had a lower sperm improvement rate than
the hypospermatogenesis pattern. The outcome of varicocele repair on men with NOA
based on prospective studies can be seen in Table 3.
A similar result was also found on the outcome of varicocele repair onmenwith NOA

based on retrospective studies. There was significant difference in sperm improve-
ment between SCO, early maturation arrest, and hypospermatogenesis pattern (p =
0.000, 95% CI = 0.000;0.073). The SCO and early maturation arrest had a lower sperm
improvement rate than the hypospermatogenesis pattern. The outcome of varicocele
repair on men with NOA based on retrospective studies can be seen in Table 4.
Our meta-analysis has demonstrated that a number of non-obstructive azoospermic

menmay well benefit from varicocele repair, resulting in motile sperm in the ejaculate.
There is a significant relationship between the testicular histopathology pattern and
improvement of sperm quality following varicocele repair. Eight studies showed that
the hypospermatogenesis pattern had a higher success rate in sperm improvement
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than the SCO and early maturation arrest pattern. A total of 88 men (33.7%) demon-
strated improvement of sperm following varicocele repair.
The studies featured the diagnosis of azoospermia based on at least 2 semen anal-

yses after 2-5 days of abstinence. The samples were centrifuged and no sperm was
detected in the pellet to confirm complete azoospermia. This definition corresponds
to the standard examination and processing of human semen according to WHO. All
studies also used primary infertility as inclusion criteria. However, there was not any
information about laboratorium for sperm analysis.
Microsurgical inguinal or subinguinal varicocelectomy was the technique used to

repair varicocele in all studies. Only one study performed open varicocelectomy with-
out the use of microscope. The microsurgical technique, either inguinal or subinguinal,
demonstrated fewer recurrences and complications and resulted in a higher sponta-
neous pregnancy rate compared to other techniques [16]. Today, it has become the
best treatment modality of varicocele for infertile men. The studies therefore showed
significant differences in the technique used for variococele repair.
Based on preoperative data, variations have been found in the performance of

genetic testing between the studies. Seven studies carried out genetic testing to
review karyotype abnormality or Y-chromosomal microdeletion. Two studies did not
report genetic testing [1,8]. Two further studies performed genetic testing in some
of the patients [8,11]. Two other studies performed only karyotyping testing without
Y-chromosomal microdeletion [10,13]. Genetic abnormalities could be the cause of
azoospermia in these patients which may suggest differing opinions.
Some studies performed varicocele repair only for clinical varicocele [3,9,11,15]. The

remaining studies performed varicocele repair for subclinical and clinical varicocele.
Therefore, this review is unable to provide a full assessment regarding the effect of
varicocele repair in subclinical varicocele or clinical varicocele.
Open testicular biopsy was performed in all studies that reported association

between testicular biopsy and the outcome of varicocele repair. The biopsies were
classified as SCO, early maturation arrest, late maturation arrest and hypospermato-
genesis. Diagnosis of sertoli-cell-only pattern was based on the absence of germina-
tive cells, early maturation arrest when spermatogenesis halted at primary sperma-
tocytes and late maturation arrest when spermatogenesis halted at the level of sper-
matid. Hypospermatogenesis pattern, defined as mature spermatozoa, was present in
decreased numbers.
The authors did not analyse the outcome of varicocele repair in late maturation

arrest pattern. Open testicular biopsy was carried out on healthier testis based on
size or consistency before or at the same time of varicocele repair. However, only two
studiesmentioned that varicocele repair and open testicular biopsywere performed by
one surgeon only or together with a team [6,15]. This may result in differing opinions
regarding the performance. The association of testicular histopathology with sperm
improvement following varicocele repair is in agreementwith themeta-analysis deter-
mined by Weedin et al. (2010) [17]. However, our systematic review included three
further studies, and analysis was limited to the motile sperm in ejaculate to determine
successful outcome of varicocele repair. These three studies showed that varicocele
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repair improved sperm count in non-obstructive azoospermicmen [3,14,15]. Hyposper-
matogenesis and late maturation arrest pattern were associated with an optimal out-
come of varicocele repair. These results suggest that non-obstructive azoospermic
men with later stage spermatogenesis may well benefit from varicocele repair.
Our meta-analysis included only studies that used open or microsurgical varicocele

repair technique. However, meta-analysis by Weedin et al. included a number of stud-
ies that reported internal spermatic vein embolization in men with clinical varicocele
[17].
A meta-analysis by Elzanaty S showed that varicocele repair in men with non-

obstructive azoospermia showed a higher success rate in hypospermatogenesis and
latematuration arrest pattern than the SCO pattern [18]. The analysis included 5 studies
that reported the outcome of varicocele repair in men with non-obstructive azoosper-
mia and clinical varicocele. This result is in accordance with our result. The authors
included a subclinical varicocele group in meta-analysis. However, our meta-analysis
did not analyse the outcome of varicocele repair in the late maturation arrest pattern.
The differences in study design demonstrated the weakness of this meta-analysis.

Both prospective and retrospective studies were included in this review and analyzed
separately. The studies included are observational with no control group and comprise
a small number of patients only. However, it may prove difficult to perform prospec-
tive and randomized controlled trials because those men with varicocele and non-
obstructive azoospermia represent a small group only of infertile men. In addition, a
control group of patients will remain azoospermic.
Other limitations of this review include genetic testing and the participation of one

surgeon only or a team is not always clearly stated. This will lead to bias.

4. Conclusion

Varicocele repair may be benefit on non-obstructive azoospermic men who had later
stage spermatogenesis. However, there are some limitations on available studies
which served to influence the quality of evidence.
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